. The ERBE radiances are then converted to TOA fluxes [Barkstrom et al., 1986] using angular dependence models [Suttles et al., 1988, 19891 .
The ERBE scanner data onboard the NOAA 9 satellite was op- The area of study is between 55 W and 75 W longitude and between 2 S to 15 S latitude and is shown in Figure 1 . This area had a substantial increase in the rate of deforestation from 1984
to 1986 [Malingreau and Tucker, 1988; Skole and Tucker, 1993] and has been the subject of many investigations [e.g., Salaa and Vose, 1983; Nelson and Holben, 1986; Tucker et al., 1984; Prins and Menzel, 1992] 
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inedinclude (1-4)/(1+4), (1-2),(1-2)/(1+2), (4-5),and (3- [Hsu, 1978; Marceau et al., 1990] , for polar scene identification [Ebert, 1987; Welch et al., 1990 Welch et al., , 1992 and for cloud classification [Kuo et al., 1988; Welch et aL, 1990 Welch et aL, , 1992 . 
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Contrast provides a measure of the degree of spread in gray levels; angular second moment is a measure of the homogeneity in the scene; entropy represents a measure of disorder in the scene; local homogeneity is a measure of the amount of local similarity in the scene; difference cluster shade is a measure of the degree to which the outliers in the histogram favor one side or another of the mean; and difference cluster prominence measures the effect of the outliers on the peak of the distribution.
A 9 x 9 pixel window then was used to compute the textural features for each pixel. Therefore, for each textural feature, a corresponding textural image was created.
These images then
were examined to determine the best possible visual separation between the aerosols and the underlying background. The textural feature that provided the best combination was the "mean". (4) Using spectral measures alone, it was not possible to produce an equally good separation between these features. It is noted that while the AVHRR channel ratio of (1-4)/(1+4) is sensitive to both clouds and smoke, it is the combination of the spectral and textural features which provides the best visual separation among (5) the smoke, clouds, and the underlying background.
Fire Detection
The AVHRR LAC imagery has been used to detect fires due to biomass burning over South America [Matson and Holben, 1987 Figure 2b shows the difference between channel 3 and channel 4 temperatures for the same transect.
For pixel values between 350 and 400, the difference in temperatures between channel 3 and channel 4 is greater than 10 K.
Collocation of AVHRR With ERBE Data
In order to determine the radiative impact of aerosols gener- •r-280 
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Results
The results are divided into two sections. First, the TOA fluxes due to biomass burning is discussed, and then second, the radiative forcing is examined.
I. Top of Atmosphere (TOA) Fluxes Due to Biomass Burning
There have been very few attempts to study the regional radiative impact of aerosols produced due to biomass burning using satellite data. One of the reasons is the difficulty in separating the aerosols from the underlying background; also, AVHRR LAC imagery has been expensive and difficult to obtain. Ackerman and Chung [1992] used AVHRR and ERBE data to study the radiative effects of dust storms on the TOA radiative energy budget. Their study showed that the aerosols from dust storms In this study, the combination of spectral and textural measures is used in separating the aerosols produced due to biomass burning over land. Even the optically thin aerosol features can be identified. the LW flux values of dense smoke were larger than that of clear land, whereas the diffuse smok.e, which had spread to several hundreds of miles and which included no fire pixels, usually had LW flux values similar to that of bare land. On the other hand, the SW flux values for both the dense and diffuse smoke was higher than that of land.
Note that the solar zenith ranged between 37* and 44°for this image. Figure 5a shows that for the land sample, the peak chmmel 4 temperatures are between 295 and 296 K and the channel 3 temperatures are between 298 and 299 K. Figure 5b shows the histogram for a dense smoke sample with 247 fires. The channel 3 temperatures are much larger than the channel 4 temperatures, making the detection of fires from AVHRR data possible. All of the dense smoke samples had fires below them. Figure 5c shows the channel 3 and channel 4 temperatures for one selected "haze" sample. was taken to ensure that the collocated pixel was more than 75% filled with either dense smoke or haze.
While the selection of samples is a useful exercise for obtaining first estimates of the radiative tbrcing, the task is tedious and time consuming An automated fire and smoke detection scheme currently is being explored [Berendes et al., 1996] . The radiative lorcing of dense smoke as a fimction of the number of fires below the collocated sample is invesligated using a set of simple thresholds. 
